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BY CHARLES SEDGWICK MINOT, S. D.

You enter to-day, gentlemen, upon a new study ;
therefore it behooves us to form a clear conception of
the purport and uses to a physician of the science of
embryology, the conclusions of which it is my duty to
lay before you.

The object of embryology is to give the history of
the fœtus from impregnation to birth, when it is de-
livered from the uterus into the freedom of babyhood.
It teaches us the laws of bodily development, and gives
us an insight into the essential principles of human
anatomy such as we can secure by no other means.
As we go back in the history of the foetus we find a

greater and greater simplicity ; the complex aud puz-
zling secondary modifications rendering it so difficult
to unravel the fundamental relations of the parts are
found only irr the developed child, but in earlier em-
bryonic stages they are not yet present; therefore we
have an actual material presentation of those relations
of the organs and tissues, which are primary and per-
manent, and which enable the student, who has been
seeking his way through the mazes of adult anatomy
by sheer force of memory, to have a mental picture
which is at once clear, interesting, and correct, and is
the product of the reduction of the disorder of empir-
ical mnemonics to the order of intelligent comprehen-
sion. Those of you who find in the profession of med-
icine something higher than the mere instrument of a
livelihood cannot fail to enjoy the great mental satis-
faction which embryology bestows upon her earnest
students.

The importance of embryology in the practice of
medicine is great, and due to the relations of the foetus
to the uterus, since these relations produce effects
bearing upon the health and welfare of both the mother
and the progeny. On the one hand are the influences
of gestation and delivery, on the other nourishment
and growth. Indeed, the applications of embryology
to medicine, obstetrics, and legal medicine are numer-

ous, as you will learn during your further studies.
Finally, embryology is the clew to teratology, «iving
the explanation of many monstrosities, of abortions,
spontaneous amputation of the limbs, arrested devel-
opments, hermaphrodites, and double monsters.

Surely these considerations will prevail to induce
most of you to study embryology attentively and in-
dustriously.
In entering upon a new field the way is found most

readily if some accustomed landmarks serve as guides ;
therefore we shall not venture immediately upon the
consideration of the early stages of the foetus, because
these are too unlike anything you have heretofore
known. On the contrary we shall begin with the
mature foetus, at or near term, and proceed backward
in our history, thus passing from an organization famil-
iar to you to organizations that will necessarily appear
novel and strange. Yet the transitions are so gradual
that you will not, I hope, find them difficult to fullyapprehend.
The length of the period of gestation is undoubtedly

variable from various causes, but normally it is about
280 days. Its termination is, of course, always defi-
nitely known by the act of delivery, but the exact
time of the commencement of pregnancy, that is to
say, of the fertilization of the ovum, is not known.
Impregnation probably takes place soon after the en-

trance of the ovum into the oviduct, for it is known
that it occurs in the upper end of the Fallopian tube,
and that the first developmental changes go on during
the passage of the ova along the tubes to the uterus.
In certain animals it lias been observed that if not im-
pregnated at the upper end of the oviduct the ovum

undergoes cleavage and irregular alterations, which
render subsequent impregnation impossible. On the
other hand we know that the spermatozoa may remain
alive for at least several days in the female genital
tract, so that after a coitus there is a considerable
period during which an ovum may be impregnated if
it errters the oviduct or Fallopian tube. It thus ap-
pears probable that pregnancy commences very shortly
after tire egg leaves the ovary. Unfortunately it has
not yet been determined when this event occurs. It
has been frequently affirmed that the ovic discharge is
simultaneous with menstruation, but this has by no
means been demonstrated. We possess at present
rro method of satisfactorily determining when gesta-
tion begins, or, in other words, the moment of concep-
tion.
At the close of gestation the foetus weighs about

seven pounds on the average, and lies normally with
the head down in the greatly dilated uterus. If we

examine a uterus during the last or ninth month of
pregnancy we shall find it greatly dilated, the outer
muscular wall very tense. Upon opening it we cut
through the thick walls, and pass into an interior
cavity, filled with a serous fluid, in which is suspended
the embryo. The foetus is normally bent over upon
itself, curving forwards, the legs drawn up, the arms
bent frontwards, the hand often raised towards the
face. The head is lowermost, the occi pi to-parietal
region being next the os uteri ; the foetus most fre-
quently rests on its back, or a little on one side, on
the anterior or pubic wall of the uterus. Abnormal
positiorrs are, of course, not infrequent, and within the
range of normal positions there is considerable variety.
Irr your obstetrical course you will study this matter
with fullness ; for our purpose the above description is*
sufficient.

From the abdomen of the foetus, at that point which
is permanently marked after birth by the navel, there
springs a long, twisted, flesh-colored rope, the umbil-
ical cord, the other end of which is inserted into a

special area of the uterine wall, which is known as the
placenta. The placenta is highly vascular, receiving a
rich supply of blood from the mother; it also contains
a second and distinct set of blood-vessels, which, by the
intervention of two arteries and a vein running through
the long navel cord, communicate with the foetus.
Let us consider briefly the structure of the uterine

walls, leaving aside the placenta. The whole inner
surface is smooth and glistening ; the outer muscular
layer is, as you see by the specimen and the diagram,
very thick; the space between the muscularis and the
smooth inner membrane is occupied by a thick layer of
a dark pulpy, vascular tissue, known as the decidua,
or less commonly the caduca. By careful manipulation
with the scalpel we can separate these layers still fur-
ther into their real components. From the inner sur-
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face we can peel off quite readily a thin, smooth mem-

brane, the amnion. You will,-1 think, find it the most
difficult part of your study of embryology to gather a
clear notion of the origin of the amnion, but we shall
not get to this until later. The decidual layer we can
also divide into two parts, an inner thinner sheet, and an
outer thicker one. This last is the decidua vera, aud is
never anything but part of the uterine wall. The in-
ner sheet is the product of two elements, one, the outer
and more voluminous, is derived from the uterus, and is
called the decidua reflexa, the other, much thinner,
is developed from the embryo, and is named the chorion.
To review : in cutting through the wall of the uterus
at or near term we should pass the following layers :

(1) the thick external muscular coat ; (2) the thick de-
cidua, really composed of two parts, the outer decidua
vera, and inner reflexa ; (3) the thin chorion, closely
united with the decidua reflexa ; (4) the amnion, which
is only loosely connected with the chorion. We should
then come to the (amniotic) fluid and the embryo at-
tached by the umbilical cord to the placenta.
Let us turn now to the examination of a foetus and

the uterus of the third or fourth month of pregnancy.
Here, when we cut through the walls of the uterus,
we no longer come directly upon the embryo, but reach
first a bag suspended by one side, the placental region,
to the walls of the uterus, but hanging free elsewhere,
as is shown iu this diagram of a somewhat earlier stage
copied from an admirable figure by Coste. The out-
side of this vesicle is a reddened vascular and spongy
layer, the decidua reflexa. At this period then the two
decidua; are not yet united, but there is space between
them, in which we find usually a little mucous matter.
The vera is a constituent of the uterine wall, the re-

flexa forms part of a sac inclosing the embryo. The
inner part of the sac is made by the chorion and am-

nion both united to the decidua reflexa in one organi-
zation. Within the amnion is the amniotic fluid sur-

rounding the embryo, which is in an earlier stage than
we saw before, yet is attached in the same manner by
the umbilical cord to the placenta. The most obvious
characters of the foetus are its small size, not far from
ten centimetres in length, the great preponderance of
the head, the smallness of the limbs, and the protuber-
ance of the abdomen.

We will next consider a foetus of thirty-five days
(end of the fifth week), in which the relations of all
the parts are essentially the same, with the single dif-
ference that the amnion no longer is united with the
chorion ; but, on the contrary, when we cut through the
inner vesicle we reach an inner space, and an inner
thin bag formed by a translucent membrane, the am-
nion. Within this lies the embryo.
It will be profitable for us to now examine the cho-

rion and the deciduas a little more minutely than we
have yet done. With care and skill the inner vesicle
or sac may be split into two membranes — the inner
thinner is the chorion, the outer, the decidua reflexa.
The chorion is not alike in all its parts, for it extends
also over the placenta ; the portion united with the re-
flexa is smooth, translucent, opalescent, and not very
vascular. The placental chorion, on the contrary, is
smooth only on the inner surface towards the embryo,
while the outer or placental surface is covered with
thick-set outgrowths that impart a mossy appearance
to the membrane. These outgrowths are branching
villi, crowded with vascular loops connected with the
blood-vessels of the embryo ; they fit into correspond-

ing spaces in the maternal placenta (decidua serótina).
The villous portion of the chorion is commonly known
among embryologists as the chorion frondosum. The
whole chorion at this stage is called the chorion verum
in contradistinction to the chorion primitivum ; the lat-
ter corresponds, as we shall see hereafter, to the outer
part only of the verum, the inner part being formed by
the alian tois.
The decidua in all its parts presents a similar ap-

pearance, and is generally considered to be the prod-
uct of a change in the mucosa of the uterus. Its char-
acteristic histologically is the presence of numerous
round cells, large and distinct, which have been named
the decidual cells by Friedländer. There are, besides
other cells, glands, fibres, and above all numerous blood-
vessels. A great many authors have written upon the
structure of the decidua, and of the placenta, but we
are still far from any uniformity of interpretation of
the observations, and therefore we will not pause long
over this part of our subject, which could not be prop-
erly presented to you without entering into a detailed
analysis of conflicting statements.
At a yet earlier stage, say twenty-five days, this in-

ner or amniotic sac, with the inclosed amniotic fluid,
appears still smaller, so that the space between it and
the chorion is relatively larger, the space between it
and the embryo relatively smaller, than we found it at
thirty-five days. Moreover the amnion has no connec-
tion with the umbilical stalk of the placenta, for it now
is attached to the ventral surface of the foetus around
the base of the umbilical cord, and then hangs free,
making a closed sac around the embryo. In the later
stage the amnion adheres to the umbilical stalk all the
way from the belly of the embryo to the placenta, so

that the free portion of the amnion arises then from
the placental end of the stalk. In reality, then, the stalk
of the later stage consists of the covering amnion, and
the structures inclosed within it. At twenty-five days
these structures are still uncovered, and it can there-
fore be seen immediately that they are two — one, the
larger, is the cord which connects the embryo with the
placenta, it is called the stalk of the allantois, and has
within itself the blood-vessels, which transport nourish-
ment from the placenta to the growing embryo. The
second structure is a smaller cord, which hangs free
between the amnion and the chorion, and ends with a
dilatation ; this is the vitelline cord or duct; its termi-
nal dilatation is the remnant of the yolk sac or um-
bilical vesicle. The vitelline duct is connected with
the embryo in front of the allantois cord. The embryo
itself is very small at twenty-five days, not much over
half a centimetre long, and in appearance presents very
little resemblance to anything we are accustomed to
regard as human in form, for the head is relatively
huge, the eyes are at its sides, the mouth is a gigantic
opening, there are holes in the side of the neck, the
limbs are handless stumps, and the body terminates
with a distinct tail.
If we wish to investigate still earlier stages we must

have recourse to the study of mammalia, for the be-
ginnings of the history of the human individual are
unknown.
It will be well to leave this part of our subject to

be more fully explained hereafter, because the forma-
tion of the amnion and of the allantois can be fully
understood only after some knowledge of the early
structure of the embryo has been gained. Let it, there-
fore, suffice to call your attention to the fact, that in a
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certain earlier stage of mammals there is no amnion
and not any allantois, but there is a yolk sac, which is
much larger than we have found it in man at twenty-five
days, while the embryo is smaller. Still earlier the
yolk sac is very large, and the embryo is a mere accu-
mulation of cells over a little area of the surface of
the yolk sac. Yet earlier, again, there is nothing but
the few cells composing the yolk sac, or, as we may
now say, the yolk, and the cluster of cells marking the
commencement of the embryo proper.

The stages of development preceding this are not
to be found in the uterus but iu the Fallopian tube.
They exhibit to us merely an agglomeration of a few
cells, the so-called segmented ovum. The earlier the
stage the fewer the cells, until we reach the condition
when there are but four cells, then two, and finally
one only. This cell is the impregnated ovum, the be-
ginning of all development, but is itself formed of two
separate parts, very different in their origin and con-
stitution, namely, the egg-cell or ovum and the sper-
matozoon, whose union is the act of impregnation,—
the beginning of a new existence. ' The marvel of so

great a result from so small a beginning has long con-
tinued to incite many investigators to study embryology,
but though they have discovered many of the succes-
sive phases and forms, yet the cause of them all has
eluded discovery, the nature of the forces of individual
development, of growth with its accompanying meta-
morphoses of structure, is completely unknown. In
these lectures we may familiarize ourselves with the
succession of embryological events, but I cannot tell
you, gentlemen, how that succession is caused.
Let us now reverse the order we have been pursu-

ing and give the history of development according to
the natural succession of the phases.
The ovum enters the upper end of the Fallopian

tube and is there impregnated. Very slowly it moves
down the Fallopian tube, undergoing meanwhile the
process of segmentation, by which it is separated into
a gradually increasing number of cells that arrange
themselves so as to begin the formation of the embryo
and its appendages. About the eighth day the ovum
reaches the uterus, where it adheres to the uterine mu-

cosa, and the reflexa grows up around it. The amnion
grows out from the embryo, and the chorion is formed.
The chorion unites with decidua reflexa and serótina,
making a vesicle in which the embryo is contained.
Meanwhile the allantois grows out from the under side
and posterior end of the embryo, and spreads out all
over the inner surface of the chorion, with which it
unites. The embryo at this stage is about twenty-
five days. It is inclosed by the amnion. The am-

nion is inclosed by a vesicle composed of the allan-
tois, chorion, aud decidua (partly serótina, partly re-

flexa). This Vesicle is suspended from the wall of the
uterus, where the vesicle and the uterus are united ;
their union forms the placenta. Usually during the
fifth month the vesicle and the walls of the uterus
around it grow together, and the space between them
is obliterated. Finally, we find that the amnion en-

larges, lays itself against the allantois, and uniting
loosely with it becomes the innermost constituent of
the vesicle inclosing the embryo. Thus all the cover-

ings and envelopes are united together, so that in ma-
ture pregnancy we appear to pass through but a single
uninterrupted wall of tissue when we cut open the
uterus. In reality the wall is composed of the follow-
ing layers, from within outwards : amnion, allantois,

chorion, decidua reflexa, decidua vera, and muscular
layer of the uterus. Of these layers the first three
are derived from the embryo ; the remainder are ute-
rine in origin.

Original Articles.
PUERPERAL SEPTIC\l=AE\MIA.1

BY W. N. BRYANT, M. D., CHESTER, VT.

I wish to express my sincere satisfaction that an im-
perfect and cursory review of the subject of blood-poi-
soning in puerperal women given this Society some
time ago, has stimulated a desire to further discuss a

topic which, in my opinion, receives from us much less
consideration than its importance demands. I would
not trespass upon your forbearance by presenting to
you my former very imperfect article without revision,
and have consequently entirely rewritten it, making
such additions of facts as have in the mean time come
to my knowledge. The literature of this subject is,
for the most part, of an unsatisfactory and conflicting
nature ; as is always the case with disorders whose pa-thology is undetermined or in dispute. It consists
mainly of monographs and reports of cases published
in the current periodicals of the day. Most of our
text-books upon obstetrics and diseases of women, with
one or two exceptions, either ignore the subject or re-
fer to it in a very casual manner. Barker and Play-
fair, among others, have written brief treatises upon
the puerperal state, where they treat more at length of
septicaemia; but their views are in direct opposition
concerning the pathology and aetiology of the disease.
The terms puerperal septicaemia, puerperal fever,

childbed fever, blood-poisoning, and puerperal perito-
nitis, have by some been made interchangeable and sy-
nonymous, while by others they have been described as
essentially different disorders. To go over all the dif-
fering theories that have been advanced as to the char-
acter of this disease would he a thankless task. By
reducing this complex problem, however, to its prime
factors, we find the solution hinging upon the question,
Is there an essential, specific fever peculiar to the
puerperal state and independent of the septic element ?
Or, is this septic element capable of producing all the
differing conditions that have been described under the
above-named titles ? Dr. Putzel, of New York, in a

prize essay at Bellevue Medical College, reported in
American Journalof Obstetrics, for August, 1875, makes
a strong argument for the individuality of the two
principal conditions—puerperal fever and puerperal
septicaemia. The former he regards as a specific fever,
zymotic, contagious; the latteras accidental and non-

contagious. Dr. Fordyce Barker also adopts this view.
Professor Playf'air, on the contrary, regards the exist-
ence of a specific puerperal fever as a myth, claiming
that all the phenomena developed during its course are
the direct result of septic infection, that is, essentially a

pyaemic process, starting from a focus of local infection
aud developing the various inflammatory and embo-
lismic conditions observed as complications. Reasoning
from the recorded experiences of others, as well as
from my own necessarily limited experience with this
disorder, I heartily indorse the latter view and believe
the term " septicaemia " to be as proper and exprès-

1 Read before the Connecticut River Valley Medical Association,
October 25, 1882.
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